in a humidified 5% CO 2 incubator at 37°C. The procedure for collecting culture supernatants is shown in Figure S3 (1 - 3) . Cancer cells and fibroblasts in the growth medium were seeded in 24-well tissue culture plates (AGC Techno Glass Co.). After 16 hours, cells were washed twice with 200 μL of chemically defined serum-free CDCHO medium supplemented with 8 mM L-glutamine, and then 200 μL of CDCHO medium was added to each well. Following culture in CDCHO for 48 hours, 160 μL of the culture supernatants was collected and centrifuged at 3000 × g for 10 minutes to remove cell debris.
The supernatants were finally stored at -80°C until use. ADSCs in the growth medium were seeded at a density of 3.0×10 4 cells/cm 2 in 24-well tissue culture plates, and after 24 hours, ADSCs were cultured in growth medium, adipogenic differentiation medium (PromoCell), or osteogenic differentiation medium (PromoCell). The medium was changed every other day. After 21 days of induction, ADSCs were treated as well as normal/cancer cells to collect the culture supernatants. Following supernatant collection, cell viability was evaluated with a Live/Dead Cell Staining Kit (BioVision Inc.), and the results indicated that almost all cells were viable after culture in CDCHO.
Cell staining. Prior to staining of ADSC-derived cells, the cells cultured for 21 days in growth, osteogenic differentiation, or adipogenic differentiation media were washed twice with phosphatebuffered saline (PBS) and fixed with 4% paraformaldehyde for 15 minutes. Alizarin Red S staining: The fixed cells were washed three times with distilled water and incubated in chilled methanol for 10 minutes. Finally, the cells were washed once with distilled water and soaked in 30 mM Alizarin Red S (pH ~ 4.2) for 15 minutes at 37°C, washed with distilled water, and then observed under an optical microscope. Oil Red O staining: The fixed cells were washed twice with PBS and incubated in 60% 2-propanol for 2 minutes, and then soaked in 0.4 mM Oil Red O in 60% 2-propanol for 15 minutes at 37°C, washed with PBS, and then observed in PBS under an optical microscope.
Sensing of culture supernatants. The sensing procedure is shown in Figure S3 (4 - 8). Total protein in the culture supernatants was quantified using the Bradford assay with Bradford Reagent (Sigma Chemical Co.) according to the manufacturer's instructions. Each culture supernatant was then diluted to a total protein concentration of 5.0 µg/mL with CDCHO medium supplemented with 8 mM Lglutamine. In enzyme assays, aliquots of 182 μL of solutions containing PEGylated polyamines and enzymes were loaded into each well of 96-well plates. Subsequently, 10 μL of diluted culture supernatant was added. After incubation for 30 minutes at 30°C, 8 μL of substrate in DMSO (for LAN, 7.5% Triton X-100 was mixed with stock substrate solution) was added to each well, and the time course of the increase in fluorescence at 460 nm was recorded using a microplate reader with excitation at 355 nm. The final concentrations were 0.5 nM GAO, 30 nM P1 or 30 nM P2, and 1.0 mM MUG; 0.2 S3 nM GEC, 9 nM P1 or 9 nM P2, and 1.0 mM MUG; 10 nM LAN, 30 nM P1 or 9 nM P2, 0.05 mM MUO, and 0.3% Triton X-100. This process was repeated for the culture supernatants with 6 PICs in six replicates each. This data set matrix was subjected to linear discriminant analysis (LDA). Similar procedures were also performed for a blind test (see below). After the cell identity was recognized by LDA, the cell density at the seeding time was deduced from the nonlinear curve of total protein concentration against the cell density ( Figures 4C and S5C ).
Linear discriminant analysis (LDA). SYSTAT 13 (Systat Inc.) was used to carry out all LDA analysis. LDA is frequently used supervised pattern recognition method for dimensionality reduction and for classification of multivariate data. LDA develops discriminant functions with the objective of maximizing the between-class variance relative to the within-class variance to describe the relationship between the observed variables and their known classes. The first discriminant function Z 1 is the linear combination of variables that best discriminates among the groups, and the second discriminant function Z 2 is orthogonal to the first one and is the next best combination of variables:
where x i are discriminating variables (enzyme activities in our case), a i are discriminant weights, and C is a constant. Discriminant scores are calculated from the discriminant functions, and provides a graphical output to give an insight into clustering of the data by plotting discriminant scores (e.g., Figure 4B ). Jackknife classification (leave-one-out) procedure is used to test the predictability of sensor arrays and also to determine a minimal number of sensor elements. This procedure removes only one sample at a time from the data set and considers it as a "test data". The rest of the data set is used as a "training data". Test data is classified based on its Mahalanobis distances to the centroid of each group, i.e., the closer a case is to one group, the more likely it is to be assigned to that group. The procedure is repeated until all samples have been left out and classified. As the data of unknown identity can be later classified to one of the classes based on the similarity of its responses to the responses of the samples in the training data, the predictive power of a sensor array can be evaluated (e.g., Table S2 ). After the jackknife procedure is completed, true test data are finally predicted based on the proximity to known group calculated from all data set (e.g., Table S3 ). Table S1 . Data set matrix of differences between initial slope of fluorescent intensity before (v 0 ) and after (v) the addition of individual cell culture supernatants (v-v 0 ) generated from the sensor array containing 6 PICs. To facilitate a visual comparison between each PIC result, data for each PIC were divided by the root mean square of corresponding PIC data set in Figures 4, 5, and S5 (see Section 3 in Supplementary Information):
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Section 3: Discrimination of human lung-derived cells
To test our strategy in the model case for neoplastic cell transformation and contamination with cancerous cells, normal and cancerous human lung-derived cells were selected: NHLF and WI38 are normal fibroblasts, whereas A549 is a cancerous cell line. The culture supernatants of lung-derived cells generated distinct response patterns ( Figure S5A and Table S1 ). Cells were classified into respective cell types with 100% accuracy using only two PICs (GAO/P1 and LAN/P1) according to LDA with jackknife analysis ( Figure S5B and Table S6 ). In a blind test, human lung-derived cells with different seeding densities were identified with 96% accuracy (26 of 27), and the cell densities at the seeding time were determined within ± 15% (Table S7 ). Pattern generation was likely independent on seeding density ( Figure S5D ) as well as cancer cells ( Figure 4D ) 50  100  67  78   50  67  100  72   67  83  100  83   33  83  83  67   50  100  100  8333  67  100  67  2 PICs67  100  100  8967  100  83  8367  100  83  83100  100  100  10067  100  100  8967  83  100  8350  83  100  7883  100  100  9433  67  100  6767  67  100  7867  83  100  8350  83  100  7867  83  100  8350  83  100  7883  100  100  94   Table S7 . Blind test of 27 culture supernatants collected from the three kinds of cell types from human lung seeded at different cell densities by the PIC sensor array consisting of GAO/P1 and LAN/P1. The average deviation of seeding density was 15%. 
